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INFRARED DETECTOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enable an infrared 
detector to be improved in detection sensitivity in a 
room temperature range by a method, wherein infrared 
detection material is one or more kinds of metals 
selected from among rare earth metals and alkaline earth 
metals and contains a specific metal oxide. 

SOLUTION: A thermal infrared detector 1 is structured in 
a manner where a bridge structure 4 is formed on a 
silicon board 2, an S-shaped infrared detecting part 5 
of an infrared detecting material is formed on the 
bridge structure 4. The infrared detecting material of 
the infrared detecting part 5 is composed of one or more 
kinds of metal A selected from among rare earth metals 
and alkaline earth metals such as bismuth(Bi), 
lanthanum(La), strontium(Sr) and the like and 
manganese(Mg) and formed of metal oxide represented 
by a general formula, Bi2-xAxMn4O10 (where 02x<1). 
With this setup, an infrared detector having temperature 
coefficient of resistance exsuperid in the room 
temperature range can be obtained. 
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—fg&B i2- x A x Mn 4 Oio (0 £ x < 1 ) T** 

±ia*^»«HiW*f^, A£r#±s&*;suj«7vu;fr y ± 

-^Bii- x A x Mn0 3 (0^x<l)^«£*l 

(rSmX ( 1 - x) +r A Xx-fr 

ffil, Sm^^-^O^^^r r sm> A >f tf> 5p 
r A * 

r M n £"t~S] o 

—ajsejij: 5»#*B4 jut s 8a*(75#^j»«i 

{r N d>< (1 - x) + r A X 

[1S#*I9] ±f£A^ CaXliLaTfc5B*57 

[ff^lO] SfcfC, ±lB&JR8Mfc:«W«, A I , F 
e, Cr, C oRTJN i frhmiR £Htz-mM£X±.<D& 

[ft i i ] LrffiSiffl^Xfk-rs 
±iB«aias^, w*3®i~i o^^-r^— o^ie«$ 

[ 0 0 0 1 J 



4 ] msn-m am 5 t&axffcicatts iris 

— «5CSm i _ x A x MnO 3 ( 0 ^ x < 1 ) ~Cf£ £ tl 
[t*3jtB5] I*5RJI4 8E«(7) — JKSSmi — x A x M 

n0 3 (0<x<l) r^^tt-5^M^#/ic^^r, 
Jt^Tco^ (1) (C^-TffFSH^^O. 8 8JEJLTt?*>5# 



o) / 1^2X (r M n + r o) } 
■■■ (1) 

±m^mmmmnK A*#±»iA«s.t/r^ y ± 

— d 1 - x A x MnO 3 ( 0 ^ x < 1 ) 
[»*Jg 8 ] If ^ 7 IS^O-«5CN d 1 — x A x M 

no 3 lo£*< i) x*m£ti&&mmfcfaKi&^x, 

j^T<^ (2) {^-ffF^S^O. 8 8g(TT^§* 

x + r 0 }/ / {^2X(r M n + r 0 )} 

(2) 

So 

[0 0 0 2 1 
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[0 0 0 4] i**, i£u *—# — ^^<D^nfeftW$i 

^^VOx^I^bht^to SPIE Vol. 1 
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[0 0 0 5] 

[3SK#»*bJ: 5 b*>bfca*fc, 
*{c:*5ij-5vox«-B8brtt. MiS&^*S:«Eb< 

INSIST* &>£ 0 ±15 2%/^^*^^: 

5 £-f 5 K5ft±«Ebi/^3®36^S 

^^sppiatfcofco tot, st&««TN*^«aus« 

[0 0 0 6 ] ^3fe&«2S^5±lBl*M£« 
[0 0 0 7 ] 

tawtt-c^^wfewsceai^^^b, ^osn^fiitts. 

[0008] -t-fefot), #*9§l- i co***M£ 

mtrmt, *^«Ai*w*5^*sfb^»ia?bTis*tffl 

n^-ft^i^/i t u -®^:b i 2 — x a x M n 
4 oio (o^x<i) tt^sMittmr* 

[0 0 0 9] **W^^3&»SJilS*2(7>^*Mj| 
aWWWt, *^*A»^#5ffl*K«^#«:bTffi:«tfll[ 

Kfz 1 Q^J^±cO^M £ U -j&5£B i 1 — n x A x M 
n0 3 (0£x<l) X^£ftZ>&mWLi ) cm&<aA;X^ 

[0010] **Ktc}&^sjiia»ixtJ { jB2<7># 

[0011] 3 (0#^*«H1W 

Tz—mM£X-k<0&mt^, -KSmi- x A x MnO 

3 (0 =sx < 1) ~x:m£tiz>&mmkfy}&^/vx-\,^&^ 



[0 0 12] £*bf^ *«^{c*>3&»SJilEjB3 0^<jl 
ttWWWtt, Sm-fty^Mrsm. A^f^y 

C05p*&*@4: r A . K*'!' ^^Sp^S* r o > Mn 
^ty?)?Wil:rMn^tt, (rSmX (l~ 
x) -hr A Xx+r 0 }/{V~2X (r M n + r 0 ) I 

■^m^nsffSH^^o. 8 8£ATx$?&coi>m^ b 
[0013] &it, *asw^^}5»s±ia!B305!F^<ft« 

[0014] #*§I?IC3&>j&>-5*4 ^**M6«att*n*, 

£A_b£>&Jl£U — f5x5£N d 1 - x A x Mn O 3 (0£ 

x<d xmzftz&mmitm&m^^^t&t&mt-t 
[0015] *»w^*^s±ie«4 <nfttt-mm 

t^MtrMnHT, { r N d X (l~x) 
+ r A Xx + r 0 } / {/"2X (r M n + r 0 > } X"£ 

ftsnsws&a^o. s 8 j^Tr-^soaw^ b^ 0 

[0 0 16] *5g«(-)&^*S±lEf5 4(7>*^ift 

tttitffllj:, A^C a XliL a ^*>5^ff * LI/\ 

[0017] *«91fcL>&>J&>5SSl -4 <7>*^I6«W 
ffili, JiiaA*BMt;*d s A K Fe, Cr, CoM 

n i frhmiFi£tifr-mm&t<n&m&-£^^x^xh 

[0018] **WlC35^S*RM#^j»«a«ti, 

3Cfkt-»ffibr»tt«^«ft+5*a»S:flt*., «*a 
leaser, _hiE«fctiffij&*, Jbia«i—4(7>##H6«a» 
[0019] 

*lfc<z>J10*l. *tDtc, 11 (a) , 11 (b) Sr#fi8 

tco^tRWtSo ±15»M^*«W«1 i*. 01 

(a) , (b) X^-tXo^, ^^>iK2J:i:M 

* tut*? y y ^«is* 4 £ i*^ y s> &mi&# 4 ji^^j* 
ttt^. _bfsyy s^i?*iS4ii, M»«a , /ys'^ 

5^v-y ayS^2^tb^M^J: &«fcrilB*3&Mfi:T+ 
SntK, ^y y^«ifi#4 £**SM*fcii«5j&>fcfc 



bfc*^»3S«*^-*-fs**:ttJ*i-So 01 (a) 

r*i^it^^i/^\ Hi -(b) r^^-r j: 9 ^ffiH5 
[0020] jiiaf»a*^i**a#in33^T, 

[0021] ^^r% ^ife^ffii fi^^stSMi 

i) , %T±m&m$LX?T/\sti y ±m&m^bm$i£titi 
-mu£x±<n&m (^TAt^t) , Ru^^if^ (m 

n ) J&> 9 , — Bi 2 -xA x Mn 4 Oio Mi. 

L, o^x<utS) ^^*jft,s&«Mte*^»j«L 

*y±ISA*«. (La) , 

TtisJ* (Pr) , ^hc^^r>jU (Sr) , 

ii, B i : A ; Mn = 2 — x : x : 4 £ ?£<5 <fc 5 t-ffljft 

[0 0 2 2] A35«#±3SAJl^ttT^ y ±3SA* 
3&>b3SR**tfcnaJH^A*, Ml, M2, M 

3. . . . Mn3&»bteSMl a iM2a2M3a3 

Mn a n^^tl6Mt^5I^, X = a 1 + a 2 + 

a 3 4- a n ^rS8fc"t" 0 

[0 0 2 3 ] _bfSO£ 5 WftSLrt:— KSKB i 2 - x A 
x Mn 4 Oiot^^5M8«l ^i&iS&fCfc; 

[0 0 2 4 ] |6lfeO»1ft2. *S6^«8 2^A^SSRa 
(Bi), #±JKA*2U*T/u# y ±JSA*A^ib3StR$ 

(Mn) #>(bft 9, — f&^CB i 1 - x A x Mn0 3 ({B. 
L, 0^x<Ut5) tvT^5Mi{^t«l 
fc^££:4#^£-r£ 0 ATv7^5f±IMM7^ 
^y±JSA*(*, JlrffcfftfCte^^^ (La) , 
3ri/J± (Pr) , ^hnyf (Sr) , ilfri/^J* 

(Ca) , /^y^A (Ba) ^ft^tl^. 
±lB#^*M*fcrl«5 13, Bi:A:Mn=l-x:x: 



1 ({EL, 0^x<Ut^) £ ft5 J: 5i£»J*#]»£ 

[0 0 2 5 ] «, A##±3g&*&tf7Vl'# y ±JSA* 
d^5SlR*nfcnajH(OA«, Ml, M2, M 

3. . . . MD3&^ft5MlalM2a2M3 a 3 

Mn an ^^54Jltfc5i^, X=al+a2+ 
a 3 . . . . + a n frWHt-to 

[0026] Jiisoj: 5 £ nfz—$&^: B i i - x 

A x Mn O 3 T^^ilS *51^ 

[0 0 2 7 ] ^l^^I 3 . ^ifecoj^tl 3 {cd^SSRM 
A (Sm) , *±IMXI^7/^ y ±S&«J&>fca§iR 

> (Mn) £>b&<9, -I^Sm x - x A x Mn O 
3 ({§. u , 0^x<Ut5) T'*Six5A*Sft«t? 
^jaLfcn £ Irfti^tSo An?^Six5«r±3HA*X 
X*T!Vj3 y ±|R&«I3, AfrW^tt^^^V (La) , 
^^-tr^v^ (Pr) , ^hn>f^ (Sr) , ^l/P 

v-^a (ca) m&m^bti&o ±u^mm 

fcij«|5 5 JS, Sm:A:Mn=l-x : x : 1 (It, 0 

[0 0 2 8] A^t±iMXfi7«y±iM 

3&>fejgR£*Lfcn Ml, M2, M 

3. . . . Mnd^45MlaiM2 a 2M3a3 

Mnan^^^MtfeSi^, X = a 1 -h a 2 + 
a 3 .... -h a n *8lfc"t% 

[0 0 2 9] £k±.<D£ 0\Zj&f&£tlf^— jRSSmi - x 
A x Mn03^S*lS4IBft«ia, ata«*(c*3i^ 

[0030] SfelC, {rsmX (l~x) + r A ><x 
+ r 0 } / l^2X (r M n + r Q ) } ^Sft^tuSW 

Smi- x A x Mn03 "t^S jh,£&*BMfc4fc<^ffiStlS. 
S#^^r, J;«<t5c^^r^5o lit, rsmi^ 

[0 0 3 1 ] ^1^14. HJfeCD^4tC^£>£i&M 

a (Nd) , ^±m&mRTfT/i<># v ±m&mfrbmiR 

V (Mn) 36*bJfc!3, -K^Nd i- x A K MnO 
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3 «eu o^x<i t-f%) r^^sMtf*t 

\*TJl-X V ±M&mn, (La) , 

^^-t^-iSJ* (Pr) , ^hn^^i?^ (Sr) , 13 )V 

(ca) m&m\<^inz> a ±i5**«ufcttt«5 ■ 

12, ff!lx.W, N d : A : Mn = 1 - x : x : 1 (fib, 

0<x< Ut5) i:*SJ: 5 5c«aj5iS:«iJffli$ti/!i«tti: 

[0 0 3 2 ] A^#±»A«3lttr/P* y ±SI&« 
>&>kgR£*Ufcn«ffi<7>&«, Ml, M2, M 

3 Mn^b^5Ml a iM2 a2 M 

3 a 3 ■ ■ ■ • Mn a n t^^tlSMt'fcSi^, X=a 
1 + a -2 + a 3 + a n ^r»fc-fo 

[0033] £i.k<D& o ^jSSnfc— «5tN d i - x 

A x Mno 3 x^^n^^mmtmt, s«a««^-*5^ 

[0034] £^fC, {r N d x (1 — x) + r A Xx 
+.r c l / (f2X (rMn + ro) } "t 8 3£ * S *t 5 ft 1 

Ndi_ x A x Mn0 3 £ *l S&MBMfcftOjgSMS. 

«fc «9iS<-r^r. £3&*T-#£o fib, r Nd ^ 

[0 0 3 5 ] M^15. *»M<Z>*Jft^»1B5^ 

^^MittBi 2 -xA x Mn40io, Bi 
l- x A x Mn03, Smi- x A x Mn03 RXfN d 
l- x A x Mn03^^fil^-O|:, A 1 , Cu, F 
e, Cr, Co, N i RriMn^^m^i^tlf^—mm^ 

[0 0 3 6 ] {^icoj:5i:K^f:MiM^, m 
[0 0 3 7 ] 

m^-^^tn, m*»***j#u isiaLfcW^i/ 



[0 0 3 8] ^ifc#J 1 . 36Jfi0iJ ULT, iflESMfeOflg 
fig X i£3&>a>5*^Jft«ffiffi"T?*>£ B i 2 - x A x Mn 4 

x = 0. 5, A&9^*> (La) iU 4#tt!¥fffi/B^ 
>^JUB i 1 . sLao. 5 Mn 4 O 1 o (Bi 
O. 75La 0 . 25Mn 2 0 5 b7t:H*C^5, 
BlT^^^A^i-S) SrfiifNbfco EAT* ^>^A 
<7> §^ m i - o ^ r IB IH -f 6 o 

[0039] *to{c, a^ew*** tr, 99.99 

#*]0. 5 jtzmCOB i 2 0 3 »*> L a 2 0 3 »t, Mn 
0 4 »*S:?iU #W»£rB i : L a : Mn = 0. 7 
5;0.25:2i:/^J:9 

[0 0 4 0] Silttlffl^, I^Cv-^-^rV 

ft, tt»»?a-&*&*SrAa*^S^#?)0. 5 t/c m 2 
T^DjEUT, |lJfi2 0mm, £ #■) 3 mm Of -f * ^ 

MtpX'IZZimi. 5 t/cm 2 "CJDjBELT, 2 0 

mm, M2mm, ^£^0. 5 m m O 3/ h£rf^®l 

u tt^uy h ftse^-ei 0 5 0°C, 5P#FfB 
[0041] jk^t, tv^A^Sfi:^S«^i^ 

ix^Wffaa^aai 2*; m 2t^t j: ^tc^-v^ 
irtyy/no^ai^ff^oo, tyy;n o 

[0 0 4 2] *K#ffl*T(4, ^Tot^bATtS 

I (AR/R) / (AT) I X 1 0 o^ata$ns*ffi 

^^^^AoSStffi^^ib, ty^^A^gSMM^ 

»ttibfct>co^r|gI3 (a) fc^-To 
[0043] 03 (a) <D?97 frh&. 0 °C— 3 5 

[0 0 4 4 ] mftflrj 2 . HJfe#J 2 It, JifEHJfcCQ^ 
«2^3&»35»S#*HR«lttJ«B"t?*>5B i 1 - x A x M0 3 

x = 0. 3 3 3, A^^V^V (La) t IT, 4#ttf? 
MtV^/bB i o. 667A0. 3 3 3 Mn0 3 
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0.5 w mOBi 2 O38^, La 2 0 3^^>MnO 
4 U B i : La :Mn = 0.66 

7:0.3 3 3: UftSJ; 5 MS* Ufc^ £ SrRfc^ 

[0045] tst^x , h^mm^mm 2 tea******* 

W>mnX~$b £ B i 1 - x A x MO 3 2 CO^ttfFfffiffl 
^V^/u^rSi^Lfcc AffWMtt, x = 0.2, A&X 
hnyf (Sr) t IT, WttffFffiMi^^B i 
0. 8Sr 0 . 2Mn0 3 (I^T, D"^B2it 

£ IT, 5p*&3|Sfc€I^Jfi) 0 . 5 jumOB i 20 

3t&*. SrC03S^ Mn04ft*t?*L, 
3pf*:B i : S r : Mn = 0. 8:0.2:1 £ ft £ J: 0 f- 
ff*Ufc^ fc*l»l^T, ±|5-9-V^A(75»!aft*jSte^l^ 

[0 0 4 6 ] £bfC JifB^5feCO^B2tC^^^#^^ 
tfcfcljffi^fc SB i 1 — x A x MO 3 C0% 3 (Dtfc&WMR 

A^ii^l^hP^f^ (Sr) Xtf^^V 
(La) Ht, ftttMlf^BiO, 3 3La 
0. 33SrO. 33Mn03 (J£AT, t^^B3t 
SrMfNLfco -^v^B 3S43t*JStett, W**f^ 
t IT, ft£^4N, ^pJSttS^JtS) 0 . 5/imOBi20 
3»5K, SrC0 38^ La 203S*MMn04 
SriWBU. #£t£f&B i:La:Sr:Mn = 0.3 
3 : 0.33 : 0.33 : 1 tft&X 3 l-W* Lfc C £ * 
l&^T, ±lS-9->^A<z>K5S*ffii:l^«"t?fc5o 

[0047] jbk^t, strati: rac^ft-c-9-^^B 1 , 

I^V^UBl, tvy^B Z^fy^B 3 COS 
St^S«^^H3 (a) 113 (a) <D^9y^ 

o°c~3 5°c, BPfes«a«*^*5^r, ^^^/u 
bis 3. o%/t:«±(7>ig:a:ta.«««:4:««Furv^-5r 

[oo48] ^jsw 3 . mmm 3 ^ lt, ±umm<Dm 

13 ^3&*}&>S**Hft*feai*R^4>5 Sml-xAxMnO 
3 0«ttffffi^-9-V^«r«if^L-7to JM*Wia*, x = 
0,05^:1, A^^/^v'^ (Ca) £ LT, Sm 
0. 9 5Ca0. 05MnO3 (BIT, fy^C^t 

[0 0 4 9 ] *«J{c, fcti#*t**£ tT, 5N, 
Wfi0.5 w m^Sm2O3»l CaO»*, M 
n0 4SMIMH, Sm : C a : Mn = 

0.9 5 : 0.0 5 : Uft5«t5 CStlfc. 

[0 0 5 0 ] ifB^V^/UA^C^T, 
^2 0mm, f ^ 3 mmOr ^ ^ ^IMf MKf^ 



ftft*»**JKi3 o»fTofc 0 £btc, tt-*fts:t&«: 

/cm 2 T^IDjEE IT, ^£#J20mm, i^]2mm, J¥ 
£3$0. 5mm<D><U;y h«:S4fEU fit'* V y h£r, K 
^^Sffi^T-l 4 0 0°C, 5B#PflOf^M^^:^-r- £ 
T, ^^^^CSr^ja^iirfco 
[0 0 5 1 ]S^T, M^^c^Tty^c^ 

3 (b) Ktf-To 113 (b) O^^iblS, 0^-3 
5^, HP fci^T, D->7;uci$3%/X:&k 

[0 0 5 2] S»]4. 3I1SP'J4£LT, ±|3^CO?f0 
l4{:M^^iiMTfe§Nd i - x A x MnO 

s (Dmm^mm^^if^^n^^o Attwicra, x = 

0.05^:1, A^CaHT, Nd 0 . 9 5 C a 

0. 0 5MnO 3 (BIT* fy^D^t^) ^SS^L 

N , ^*9fcfc&}6*#-) 0 . 5 ymCONd 2 0 3 D^ C a 2 
0 3 »^ Mn0 4 »*tf»MtU *tf»«:Nd : 
C a : Mn = 0.95:0.05:1 i^SJ; 5 Icffi -L 

So 

[0053] j»^r, stra^i^c^jsfe-e^^^uD^e 

3 (b) U^-fo H3<7>^^7^ibtt, 0t-35t, 

[0054] niiswj s . mM&i 5 ^ it, ±mmmm 2 

3&*JS)0. 5 /z m<Z>B i 2 O 3 L a 2 O 3 M 

n0 4 »*MAl 2 0 3 »KSfU *W»S:B 
i :La:Mn:Al=0. 667:0. 333:1: 

Bio. 667A0. 333Alo. 1 Mn O 3 . 15 
(BIT, V b-t&) &§WLfc 0 

[0055] jr^t, m^tm^^mx^>^f/uE(Dm. 

4tC^-fo H4 <D^f ^7 ~7f)*h&> 0^-3 5^C, BPfeg 
ta««tC*5l^T, i^^UEfi^. 5%/^«i:^ffi*t 

[0 0 5 6 ] *Jfc0!l 6 . 6 t IT, _blS*lfc0O 3 

^Jgffl^LT, ffi^lffl^tT, i*5N, spiSJfia 
d«W0. 5 fi mCO Sm 2 O 3 L a 2 O 3 M 

n0 4 *&*RU«F e 2 O 3 U S 

m:La : Mn : F e =0. 9 5 : 0. 0 5 ; 1:0.1 
J: 5lci»*L, ^^'j2^P^co^T, Sm 
0. 95A0. 05AI o. 1M11O3. 15 (£^T, 

[0 0 5 7 ] ^t^T, Ma*^I^C**"C*>^F(7>S 
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tMMEfcliJS^T, *>'7 p ^Ett3%/ , C£X±C0lg:tt:taft 

[oo58] mmm i . mmm 7^ir, ±mmm<Dm 

ICi&^S^jiS^tatt^^ffSH^ (tolera 
nee factor, £*Tt. f £ »> £ ffiSttgJEfl** £ ^>ffi Ml- 

[0059] bib mis, mM<nmm3izfrfrz>^t\-mm 

Bltli, (rsmX (1-x) + r A X x -fr 0 }/ 
{7"2X (r M n + r 0 ) } (lit-, rsmliSm^t 
V<Z>3pi&i&g*:, . r A tt A-f ^"^cospi&^S*:, r 0 13 

^^r^-T) r-g»Sn5t. f £r, _LlB3SJfc<^1fi4fcL 
^^MMtliffl^ftttlfi^f d i _ x 

A X M03(:^UI1 (r N dX (1-x) +r A * 
x-hr 0 } / (^2X (rMn + r 0 )) (ffiU r 
N d i^N d<<7t>'<0¥'*9 2 t&&. r A i3A-Y ^(D^ 
rottH^t^?**^ r M ni^Mn 

t . f £ 3 o°ctc*5tj*^SK:^^^:^<o||^(co^r 

^^h (Goldschmidt) ^g£#^T§HBELfc 0 
[0 0 6 0] JiffiSft^Sriiaffl It, l^^/I^C (Sm 

0. 9 5 C a o . O 5 Mn O 3 > t-B8 tttt, t . f = 
0.8 6 0, ffi*tiS.ftffi»3. 4%/^^, t^D 

(Ndo. 95Ca 0 . 05M11O3) tcBBLTI*, 
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